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Figure 2-10. Primary Clock Sources for ECP2-50
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Note: This diagram shows sources for the ECP2-50 device. Smaller LatticeECP2 devices have fewer SPLLs. All LatticeECP2M devices
have six SPLLs.
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Edge Clock Sources

Edge clock resources can be driven from a variety of sources at the same edge. Edge clock resources can be
driven from adjacent edge clock PIOs, primary clock PIOs, PLLs/DLLs and clock dividers as shown in Figure 2-12.
Figure 2-12. Edge Clock Sources
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Primary Clock Routing

The clock routing structure in LatticeECP2/M devices consists of a network of eight primary clock lines (CLKO
through CLK7) per quadrant. The primary clocks of each quadrant are generated from muxes located in the center
of the device. All the clock sources are connected to these muxes. Figure 2-13 shows the clock routing for one
quadrant. Each quadrant mux is identical. If desired, any clock can be routed globally

Figure 2-13. Per Quadrant Primary Clock Selection
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Dynamic Clock Select (DCS)

The DCS is a smart multiplexer function available in the primary clock routing. It switches between two independent
input clock sources without any glitches or runt pulses. This is achieved regardless of when the select signal is tog-
gled. There are two DCS blocks per quadrant; in total, there are eight DCS blocks per device. The inputs to the
DCS block come from the center muxes. The output of the DCS is connected to primary clocks CLK6 and CLK7
(see Figure 2-13).

Figure 2-14 shows the timing waveforms of the default DCS operating mode. The DCS block can be programmed
to other modes. For more information about the DCS, please see the list of additional technical documentation at
the end of this data sheet.

Figure 2-14. DCS Waveforms

CLKO

SEL

Secondary Clock/Control Routing

Secondary clocks in the LatticeECP2 devices are region-based resources. The benefit of region-based resources
is the relatively low injection delay and skew within the region, as compared to primary clocks. EBR/DSP rows and
a special vertical routing channel bound the secondary clock regions. This special vertical routing channel aligns
with either the left edge of the center DSP block in the DSP row or the center of the DSP row. Figure 2-15 shows
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MULT sysDSP Element

This multiplier element implements a multiply with no addition or accumulator nodes. The two operands, A and B,
are multiplied and the result is available at the output. The user can enable the input/output and pipeline registers.
Figure 2-23 shows the MULT sysDSP element.

Figure 2-23. MULT sysDSP Element
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MAC sysDSP Element

In this case, the two operands, A and B, are multiplied and the result is added with the previous accumulated value.
This accumulated value is available at the output. The user can enable the input and pipeline registers, but the out-
put register is always enabled. The output register is used to store the accumulated value. The Accumulators in the
DSP blocks in the LatticeECP2/M family can be initialized dynamically. A registered overflow signal is also avail-
able. The overflow conditions are provided later in this document. Figure 2-24 shows the MAC sysDSP element.

Figure 2-24. MAC sysDSP
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MULTADDSUBSUM sysDSP Element

In this case, the operands A0 and BO are multiplied and the result is added/subtracted with the result of the multi-
plier operation of operands A1 and B1. Additionally the operands A2 and B2 are multiplied and the result is added/
subtracted with the result of the multiplier operation of operands A3 and B3. The result of both addition/subtraction
are added in a summation block. The user can enable the input, output and pipeline registers. Figure 2-26 shows
the MULTADDSUBSUM sysDSP element.

Figure 2-26. MULTADDSUBSUM
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Clock, Clock Enable and Reset Resources

Global Clock, Clock Enable and Reset signals from routing are available to every DSP block. Four Clock, Reset
and Clock Enable signals are selected for the sysDSP block. From four clock sources (CLKO, CLK1, CLK2, CLK3)
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Figure 2-28. PIC Diagram
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Two adjacent PIOs can be joined to provide a differential 1/O pair (labeled as “T” and “C”) as shown in Figure 2-28.
The PAD Labels “T” and “C” distinguish the two PIOs. Approximately 50% of the PIO pairs on the left and right
edges of the device can be configured as true LVDS outputs. All I/O pairs can operate as inputs.
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LatticeECP2/M External Switching Characteristics® (Continued)

Over Recommended Operating Conditions

-7 -6 -5
Parameter Description Device Min. Max. Min. Max. Min. Max. | Units
LFE2-6 1.00 — 1.20 — 1.40 — ns
LFE2-12 1.00 — 1.20 — 1.40 — ns
LFE2-20 1.00 — 1.20 — 1.40 — ns
LFE2-35 1.00 — 1.20 — 1.40 — ns
LFE2-50 1.00 — 1.20 — 1.40 — ns
tpLL gg:i‘;tg’r Data Hold - PIO Input LFE2-70 100 | — | 120 | — | 140 | — ns
LFE2M20 1.00 — 1.20 — 1.40 — ns
LFE2M35 1.00 — 1.20 — 1.40 — ns
LFE2M50 1.00 — 1.20 — 1.40 — ns
LFE2M70 1.00 — 1.20 — 1.40 — ns
LFE2M100 1.00 — 1.20 — 1.40 — ns
LFE2-6 1.80 — 2.00 — 2.20 — ns
LFE2-12 1.80 — 2.00 — 2.20 — ns
LFE2-20 1.80 — 2.00 — 2.20 — ns
LFE2-35 1.80 — 2.00 — 2.20 — ns
LFE2-50 1.80 — 2.00 — 2.20 — ns
tsy_DELPLL gg’;';tte"r Data gaettelljrl’n-pitl%(le?;;t LFE270 | 180 | — | 200 | — | 220 | — | ns
LFE2M20 1.80 — 2.00 — 2.20 — ns
LFE2M35 1.80 — 2.00 — 2.20 — ns
LFE2M50 1.90 — 2.10 — 2.30 — ns
LFE2M70 1.90 — 2.10 — 2.30 — ns
LFE2M100 2.00 — 2.20 — 2.40 — ns
LFE2-6 0.00 — 0.00 — 0.00 — ns
LFE2-12 0.00 — 0.00 — 0.00 — ns
LFE2-20 0.00 — 0.00 — 0.00 — ns
LFE2-35 0.00 — 0.00 — 0.00 — ns
LFE2-50 0.00 — 0.00 — 0.00 — ns
ome |GiokloDea e POVt |TeEg7 | 000 || om | = [ w00 | — |
LFE2M20 0.00 — 0.00 — 0.00 — ns
LFE2M35 0.00 — 0.00 — 0.00 — ns
LFE2M50 0.00 — 0.00 — 0.00 — ns
LFE2M70 0.00 — 0.00 — 0.00 — ns
LFE2M100 0.00 — 0.00 — 0.00 — ns
DDR I/O Pin Parameters?
tbvapa Data Valid After DQS (DDR Read) |ECP2/M — 0.225 — 0.225 — 0.225 ul
toveDQ Data Hold After DQS (DDR Read) |ECP2/M 0640 | — | 0640 | — | 0640 | — ul
tbqves Data Valid Before DQS (DDR Write) |ECP2/M 0.250 — 0.250 — 0.250 — ul
tbqvas Data Valid After DQS (DDR Write) |ECP2/M 0.250 — 0.250 — 0.250 — ul
fuax bor  |DDR Clock Frequency® ECP2/M 95 | 200 95 166 95 133 | MHz
DDR2 I/O Pin Parameters?®
tHvADQ Data Valid After DQS (DDR Read) |ECP2/M — Jo225| — Jo225| — [o0225] Ul
toveDQ Data Hold After DQS (DDR Read) |ECP2/M 0640 | — | 0640 | — | 0640 | — ul
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Figure 3-18. Configuration from PROGRAMN Timing
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Figure 3-19. Wake-Up Timing
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LFE2-6E/SE and LFE2-12E/SE Logic Signal Connections: 256 fpBGA (Cont.)

LFE2-6E/SE LFE2-12E/SE
Ball Ball/Pad Ball/Pad
Number| Function |Bank| Dual Function Differential Function Bank| Dual Function Differential
N14 CFG1 8 CFG1 8
N13 PROGRAMN 8 PROGRAMN 8
N15 CFGO 8 CFGO 8
P15 PR30B 8 WRITEN C PR30B 8 WRITEN C
L12 INITN 8 INITN 8
N16 PR29B 8 CSN C PR29B 8 CSN C
GND GNDIO8 - GNDIO8 -
R14 CCLK 8 CCLK 8
P14 PR30A 8 CS1N T PR30A 8 CS1N T
M13 DONE 8 DONE 8
R16 PR28B 8 D1 C PR28B 8 D1 C
VCCIO VCCIO8 8 VCCIO8 8
M16 PR29A 8 DO/SPIFASTN T PR29A 8 DO/SPIFASTN T
P16 PR28A 8 D2 T PR28A 8 D2 T
L15 PR27B 8 D3 C PR27B 8 D3 C
GND GNDIO8 - GNDIO8 -
L14 PR26A 8 D6 T PR26A 8 D6 T
L16 PR27A 8 D4 T PR27A 8 D4 T
L10 PR25B 8 D7/SPIDO C PR25B 8 D7/SPIDO C
L13 PR26B 8 D5 C PR26B 8 D5 C
VCCIO VCCIO8 8 VCCIO8 8
K11 PR25A 8 DI/CSSPION T PR25A 8 DI/CSSPION T
K14 PR24B 8 DOUT/CSON C PR24B 8 DOUT/CSON C
K13 PR24A 8 BUSY/SISPI T PR24A 8 BUSY/SISPI T
GND GNDIO8 - GNDIO8 -
K15 PR21B 3 RLMO_GPLLC_FB_A C PR21B 3 RLMO_GPLLC_FB_A C
VCCIO VCCIO3 3 VCCIO3 3
K16 PR21A 3 RLMO_GPLLT_FB_A T PR21A 3 RLMO_GPLLT_FB_A T
GND GNDIO3 - GNDIO3 -
J16 PR20B 3 RLMO_GPLLC_IN_A**| C (LVDS)* PR20B 3 RLMO_GPLLC_IN_A**| C (LVDS)*
J15 PR20A 3 RLMO_GPLLT_IN_A** T (LVDS)* PR20A 3 RLMO_GPLLT_IN_A**| T (LVDS)*
J14 RLMO_PLLCAP 3 RLMO_PLLCAP 3
J13 PR18B 3 RLMO_GDLLC_FB_A C PR18B 3 RLMO_GDLLC_FB_A C
Ji2 PR18A 3 RLMO_GDLLT_FB_A T PR18A 3 RLMO_GDLLT_FB_A T
H12 PR17B 3 |RLMO_GDLLC_IN_A**| C (LVDS)* PR17B 3 |RLMO_GDLLC_IN_A**| C (LVDS)*
GND GNDIO3 - GNDIO3 -
H13 PR17A 3 RLMO_GDLLT_IN_A** T (LVDS)* PR17A 3 RLMO_GDLLT_IN_A**| T (LVDS)*
H15 PR16B 3 VREF2_3 C PR16B 3 VREF2_3 C
VCCIO VCCIO3 3 VCCIO3 3
H16 PR16A 3 VREF1_3 T PR16A 3 VREF1_3 T
H11 PR15B 3 PCLKC3_0 C (LVDS)* PR15B 3 PCLKC3_0 C (LVDS)*
J11 PR15A 3 PCLKT3_0 T (LVDS)* PR15A 3 PCLKT3_0 T (LVDS)*
G16 PR13B 2 PCLKC2_0/RDQ10 C PR13B 2 PCLKC2_0/RDQ10 C
GND GNDIO2 - GNDIO2 -
G15 PR13A 2 PCLKT2_0/RDQ10 T PR13A 2 PCLKT2_0/RDQ10 T
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LFE2-6E/SE and LFE2-12E/SE Logic Signal Connections: 256 fpBGA (Cont.)

LFE2-6E/SE LFE2-12E/SE
Ball Ball/Pad Ball/Pad
Number| Function |Bank| Dual Function Differential Function Bank| Dual Function Differential
- - - GNDIO1 1
- - - VCCIO 1
D10 PT19B 1 C PT37B 1 C
C10 PT19A 1 T PT37A 1 T
GND GNDIO1 - GNDIO1 -
B10 PT18B 1 C PT36B 1 C
A9 PT17B 1 C PT35B 1 C
A10 PT18A 1 T PT36A 1 T
B9 PT17A 1 T PT35A 1 T
VCCIO VCCIO1 1 VCCIO1 1
A8 PT16B 1 C PT34B 1 (¢}
D9 PT15B 1 C PT33B 1 C
B8 PT16A 1 T PT34A 1 T
C9 PT15A 1 T PT33A 1 T
GND GNDIO1 - GNDIO1 -
B7 PT14B 1 C PT32B 1 C
E9 PT13B 1 C PT31B 1 C
A7 PT14A 1 T PT32A 1 T
D8 PT13A 1 T PT31A 1 T
VCCIO VCCIO1 1 VCCIO1 1
A6 PT12B 1 PCLKC1_0 C PT30B 1 PCLKC1_0 C
B6 PT12A 1 PCLKT1_0 T PT30A 1 PCLKT1_0 T
E6 XRES - XRES 1
F8 PT10B 0 PCLKCO_0 C PT28B 0 PCLKCO_0 C
GND GNDIOO - GNDIOO -
E8 PT10A 0 PCLKTO_0 T PT28A 0 PCLKTO_0 T
A5 PT9B 0 C PT27B 0 C
A3 PT8B 0 C PT26B 0 C
A4 PT9A 0 T PT27A 0 T
VCCIO VCCIOO0 0 VCCIOO0 0
B3 PT8A 0 T PT26A 0 T
A2 PT7B 0 C PT25B 0 C
Cc7 PT6B 0 C PT24B 0 C
B2 PT7A 0 T PT25A 0 T
D7 PT6A 0 T PT24A 0 T
D6 PT5B 0 C PT23B 0 C
GND GNDIOO - GNDIOO -
F7 PT4B 0 C PT22B 0 C
C6 PT5A 0 T PT23A 0 T
VCCIO VCCIO0 0 VCCIO0 0
F6 PT4A 0 T PT22A 0 T
C4 PT3B 0 C PT21B 0 C
B4 PT3A 0 T PT21A 0 T
- - - GNDIOO 0
- - - VCCIO 0
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LFE2-12E/SE and LFE2-20E/SE Logic Signal Connections: 484 fpBGA

(Cont.)
LFE2-12E/12SE LFE2-20E/20SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential

T7 PL29B 6 LDQ28 C PL43B 6 LDQ42 C

T6 PL26B 6 LDQ28 C (LvDS)* PL40B 6 LDQ42 C (LVDS)*
AA2 PL31A 6 LDQ28 T PL45A 6 LDQ42 T

VCCIO VCCIO6 6 VCCIO6 6

Y1 PL28A 6 LDQS28 T (LVDS)* PL42A 6 LDQS42 T (LVDS)*
AA1 PL31B 6 LDQ28 C PL45B 6 LDQ42 C
Wi1 PL28B 6 LDQ28 C (LvDS)* PL42B 6 LDQ42 C (LvDS)*

V3 PL30B 6 LDQ28 C (LVDS)* PL44B 6 LDQ42 C (LVDS)*

GNDIO GNDIO6 - GNDIO -

V4 PL30A 6 LDQ28 T (LVDS)* PL44A 6 LDQ42 T (LVDS)*

us TDI - TDI -

u7 TCK - TCK -

V6 TDO - TDO -

V5 T™MS - TMS -

T8 VCCJ - VCCJ -

W4 PB3A 5 BDQ6 T PB3A 5 BDQ6 T

Y3 PB2A 5 VREF2_5/BDQ6 T PB2A 5 VREF2_5/BDQ6 T
w3 PB3B 5 BDQ6 C PB3B 5 BDQ#6 C

Y2 PB2B 5 VREF1_5/BDQ6 C PB2B 5 VREF1_5/BDQ6 C
AB3 PB5A 5 BDQ6 T PB5A 5 BDQ#6 T

VCCIO VCCIO5 5 VCCIO5 5

W5 PB4A 5 BDQ6 T PB4A 5 BDQ6 T
AB2 PB5B 5 BDQ6 C PB5B 5 BDQ6 C
W6 PB4B 5 BDQ6 C PB4B 5 BDQ#6 C
AB5 PB7A 5 BDQ6 T PB7A 5 BDQ6 T

GNDIO GNDIO5 - GNDIO -

Y4 PB6A 5 BDQS6 T PB6A 5 BDQS6 T
AB4 PB7B 5 BDQ6 C PB7B 5 BDQ6 C
AA3 PB6B 5 BDQ6 C PB6B 5 BDQ6 C
AB6 PB9A 5 BDQ6 T PB9A 5 BDQ#6 T

VCCIO VCCIO5 5 VCCIO5 5
AA5 PB8A 5 BDQ6 T PB8A 5 BDQ#6 T
AA6 PB9B 5 BDQ6 C PB9B 5 BDQ6 C
Y5 PB8B 5 BDQ6 C PB8B 5 BDQ6 C
GNDIO GNDIO5 - GNDIO -
- - - VCCIO5 5

Y6 PB12A 5 BDQ15 T PB21A 5 BDQ24 T
w7 PB11A 5 BDQ15 T PB20A 5 BDQ24 T

Y7 PB12B 5 BDQ15 C PB21B 5 BDQ24 C
w8 PB11B 5 BDQ15 C PB20B 5 BDQ24 C

us PB14A 5 BDQ15 T PB23A 5 BDQ24 T

VCCIO VCCIO5 5 VCCIO5 5
AA7 PB13A 5 BDQ15 T PB22A 5 BDQ24 T
uo PB14B 5 BDQ15 C PB23B 5 BDQ24 C
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LFE2-35E/SE and LFE2-50E/SE Logic Signal Connections: 484 fpBGA

(Cont.)
LFE2-35E/SE LFE2-50E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
us PB23A 5 BDQ24 T PB32A 5 BDQ33 T
U9 PB23B 5 BDQ24 C PB32B 5 BDQ33 C
W9 PB24A 5 BDQS24 T PB33A 5 BDQS33 T
GNDIO GNDIO5 - GNDIO5 -
V9 PB24B 5 BDQ24 Cc PB33B 5 BDQ33 C
Y8 PB25A 5 BDQ24 T PB34A 5 BDQ33 T
AA8 PB25B 5 BDQ24 (¢} PB34B 5 BDQ33 (¢}
W10 PB26A 5 BDQ24 T PB35A 5 BDQ33 T
VCCIO VCCIO5 5 VCCIO 5
V10 PB26B 5 BDQ24 C PB35B 5 BDQ33 C
AB8 PB27A 5 BDQ24 T PB36A 5 BDQ33 T
AA9 PB27B 5 BDQ24 C PB36B 5 BDQ33 C
GNDIO GNDIO5 - GNDIO5 -
AB9 PB29A 5 BDQ33 T PB38A 5 BDQ42 T
AB10 PB29B 5 BDQ33 Cc PB38B 5 BDQ42 C
Y10 PB30A 5 BDQ33 T PB39A 5 BDQ42 T
AA10 PB30B 5 BDQ33 Cc PB39B 5 BDQ42 C
u10 PB31A 5 BDQ33 T PB40A 5 BDQ42 T
U1 PB31B 5 BDQ33 (¢} PB40B 5 BDQ42 (¢}
VCCIO VCCIO5 5 VCCIO 5
AB11 PB32A 5 BDQ33 T PB41A 5 BDQ42 T
AA11 PB32B 5 BDQ33 C PB41B 5 BDQ42 C
GNDIO GNDIO5 - GNDIO5 -
Y11 PB33A 5 BDQS33 T PB42A 5 BDQS42 T
W11 PB33B 5 BDQ33 C PB42B 5 BDQ42 C
AB12 PB34A 5 BDQ33 T PB43A 5 BDQ42 T
AA12 PB34B 5 BDQ33 Cc PB43B 5 BDQ42 C
AB13 PB35A 5 PCLKT5_0/BDQ33 T PB44A 5 PCLKT5_0/BDQ42 T
AB14 PB35B 5 PCLKC5_0/BDQ33 C PB44B 5 PCLKC5_0/BDQ42 C
VCCIO VCCIO5 5 VCCIO 5
GNDIO GNDIO5 - GNDIO5 -
u12 PB40A 4 PCLKT4_0/BDQ42 T PB49A 4 PCLKT4_0/BDQ51 T
VCCIO VCCIO4 4 VCCIO 4
V12 PB40B 4 PCLKC4_0/BDQ42 C PB49B 4 PCLKC4_0/BDQ51 C
Y12 PB41A 4 BDQ42 T PB50A 4 BDQ51 T
W12 PB41B 4 BDQ42 C PB50B 4 BDQ51 C
AA13 PB42A 4 BDQS42 T PB51A 4 BDQS51 T
GNDIO GNDIO4 - GNDIO4 -
Y13 PB42B 4 BDQ42 C PB51B 4 BDQ51 C
u13 PB43A 4 BDQ42 T PB52A 4 BDQ51 T
u14 PB43B 4 BDQ42 (¢} PB52B 4 BDQ51 (¢}
AB15 PB44A 4 BDQ42 T PB53A 4 BDQ51 T
VCCIO VCCIO4 4 VCCIO 4
AA14 PB44B 4 BDQ42 C PB53B 4 BDQ51 C
AB16 PB45A 4 BDQ42 T PB54A 4 BDQ51 T
AB17 PB45B 4 BDQ42 C PB54B 4 BDQ51 C
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LFE2-50E/SE and LFE2-70E/SE Logic Signal Connections: 672 fpBGA

(Cont.)
LFE2-50E/SE LFE2-70E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
GND GNDIO2 - GNDIO2 -
L21 PR43B 2 RDQ41 C (LvDS)* PR56B 2 RDQ54 C (LVDS)*
K22 PR43A 2 RDQ41 T (LVDS)* PR56A 2 RDQ54 T (LVDS)*
M24 PR42B 2 RDQ41 C PR55B 2 RDQ54 C
N23 PR42A 2 RDQ41 T PR55A 2 RDQ54 T
VCCIO VCCIO2 2 VCCIO2 2
K26 PR41B 2 RDQ41 C (LvDS)* PR54B 2 RDQ54 C (LvDS)*
K25 PR41A 2 RDQS41 T (LVDS)* PR54A 2 RDQS54 T (LVDS)*
M20 PR40B 2 RDQ41 C PR53B 2 RDQ54 C
GND GNDIO2 - GNDIO2 -
M19 PR40A 2 RDQ41 T PR53A 2 RDQ54 T
L22 PR39B 2 RDQ41 C (LvDS)* PR52B 2 RDQ54 C (LVDS)*
M22 PR39A 2 RDQ41 T (LVDS)* PR52A 2 RDQ54 T (LVDS)*
K21 PR38B 2 RDQ41 C PR51B 2 RDQ54 C
VCCIO VCCIO2 2 VCCIO2 2
M21 PR38A 2 RDQ41 T PR51A 2 RDQ54 T
K24 PR37B 2 RDQ41 C (LvDS)* PR50B 2 RDQ54 C (LvDS)*
J24 PR37A 2 RDQ41 T (LVDS)* PR50A 2 RDQ54 T (LVDS)*
GND GNDIO2 - GNDIO2 -
VCCIO VCCIO2 2 VCCIO2 2
L20 VCCPLL 2 NC -
GND GNDIO2 - GNDIO2 -
J26 PR26B 2 | RUMO_SPLLC_FB_A/RDQ24 C PR39B 2 | RUMO_SPLLC_FB_A/RDQ37 C
J25 PR26A 2 RUMO_SPLLT_FB_A/RDQ24 T PR39A 2 RUMO_SPLLT_FB_A/RDQ37 T
J23 PR25B 2 RUMO_SPLLC_IN_A/RDQ24 C PR38B 2 RUMO_SPLLC_IN_A/RDQ37 C
K23 PR25A 2 RUMO_SPLLT_IN_A/RDQ24 T PR38A 2 RUMO_SPLLT_IN_A/RDQ37 T
VCCIO VCCIO2 2 VCCIO2 2
H26 PR24B 2 RDQ24 C (LvDS)* PR37B 2 RDQ37 C (LvDS)*
H25 PR24A 2 RDQS24*** T (LVDS)* PR37A 2 RDQS37*** T (LVDS)*
H24 PR23B 2 RDQ24 (¢} PR36B 2 RDQ37 C
GND GNDIO2 - GNDIO2 -
H23 PR23A 2 RDQ24 T PR36A 2 RDQ37 T
VCCIO VCCIO2 2 VCCIO2 2
G26 PR19B 2 RDQ16 C PR32B 2 RDQ29 C
GND GNDIO2 - GNDIO2 -
G25 PR19A 2 RDQ16 T PR32A 2 RDQ29 T
F26 PR18B 2 RDQ16 C (LvDS)* PR31B 2 RDQ29 C (LVDS)*
F25 PR18A 2 RDQ16 T (LVDS)* PR31A 2 RDQ29 T (LVDS)*
K20 PR17B 2 RDQ16 C PR30B 2 RDQ29 C
VCCIO VCCIO2 2 VCCIO2 2
L19 PR17A 2 RDQ16 T PR30A 2 RDQ29 T
E26 PR16B 2 RDQ16 C (LvDS)* PR29B 2 RDQ29 C (LvDS)*
E25 PR16A 2 RDQS16 T (LVDS)* PR29A 2 RDQS29 T (LVDS)*
GND GNDIO2 - GNDIO2 -
J22 PR15B 2 RDQ16 C PR28B 2 RDQ29 C
H22 PR15A 2 RDQ16 T PR28A 2 RDQ29 T
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LFE2-70E/SE Logic Signal Connections: 900 fpBGA (Cont.)

LFE2-70E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
P3 PL54B 7 LDQ54 C (LVDS)*
R6 PL55A 7 LDQ54 T
VCCIO VCCIO7 7
R8 PL55B 7 LDQ54 C
P2 PL56A 7 LDQ54 T (LVDS)*
P1 PL56B 7 LDQ54 C (LvDS)*
R5 PL57A 7 PCLKT7_0/LDQ54 T
GND GNDIO7 -
R7 PL57B 7 PCLKC7_0/LDQ54 C
R4 PL59A 6 PCLKT6_0/LDQ63 T (LVDS)*
R3 PL59B 6 PCLKC6_0/LDQ63 C (LVDS)*
T5 PL60A 6 VREF2_6/LDQ63 T
T7 PL60B 6 VREF1_6/LDQ63 C
T3 PL61A 6 LDQ63 T (LVDS)*
VCCIO VCCIO6 6
T4 PL61B 6 LDQ63 C (LVDS)*
T6 PL62A 6 LDQ63 T
T8 PL62B 6 LDQ63 C
T2 PL63A 6 LDQS63 T (LVDS)*
GND GNDIO6 -
T1 PL63B 6 LDQ63 C (LvDS)*
u7 PL64A 6 LDQ63 T
us PL64B 6 LDQ63 C
VCCIO VCCIO6 6
u4 PL65A 6 LDQ63 T (LVDS)*
u3 PL65B 6 LDQ63 C (LVDS)*
us PL66A 6 LDQ63 T
U6 PL66B 6 LDQ63 C
GND GNDIO6 -
u2 PL67A 6 LDQ71 T (LVDS)*
U1 PL67B 6 LDQ71 C (LVDS)*
V7 PL68A 6 LDQ71 T
V5 PL68B 6 LDQ71 C
VCCIO VCCIO6 6
\ PL69A 6 LDQ71 T (LVDS)*
VA PL69B 6 LDQ71 C (LvDS)*
V8 PL70A 6 LDQ71 T
V6 PL70B 6 LDQ71 C
GND GNDIO6 -
WA PL71A 6 LDQS71 T (LVDS)*
w2 PL71B 6 LDQ71 C (LVDS)*
W5 PL72A 6 LDQ71 T
VCCIO VCCIO6 6
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LFE2M35E/SE and LFE2M50E/SE Logic Signal Connections: 672 fpBGA

(Cont.)
LFE2M35E/SE LFE2M50E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
AF23 PB64A 4 BDQ60 T LRC_SQ_HDINP1 13 T
AD23 NC - LRC_SQ_VCCIB1 13
AE23 PB66B 4 BDQ69 C LRC_SQ_HDINN1 13 C
AD24 VCC - LRC_SQ_VCCRX1 13
AF20 PB55A 4 BDQ51 T LRC_SQ_HDOUTP1 13 T
AD20 NC - LRC_SQ_VCCOB1 13
AE20 PB55B 4 BDQ51 C LRC_SQ_HDOUTN1 13 (¢}
AD21 VCC - LRC_SQ_VCCTX1 13
AE21 PB63B 4 BDQ60 C LRC_SQ_HDOUTNO | 13 C
AF22 NC - LRC_SQ_VCCOBO 13
AF21 PB62A 4 BDQ60 T LRC_SQ_HDOUTPO 13 T
AD22 vVCC - LRC_SQ_VCCTX0 13
AE24 PB67B 4 BDQ69 C LRC_SQ_HDINNO 13 C
AE25 NC - LRC_SQ_VCCIBO 13
AF24 PB67A 4 BDQ69 T LRC_SQ_HDINPO 13 T
AD25 VvCC - LRC_SQ_VCCRX0 13
AA21 CFG2 8 CFG2 8
AA22 CFG1 8 CFG1 8
AB23 CFGO 8 CFGO 8
AC26 PROGRAMN 8 PROGRAMN 8
AB24 CCLK 8 CCLK 8
AA23 INITN 8 INITN 8
AB25 DONE 8 DONE 8
GNDIO GNDIO8 - GNDIO8 -
Y19 PR68B 8 WRITEN*** C WRITEN*** 8
Y21 PR68A 8 CS1N*** T CS1N** 8
AB26 PR67B 8 CSN*** C CSN*** 8
Y22 PR67A 8 DO/SPIFASTN*** T DO/SPIFASTN*** 8
VCCIO VCCIO8 8 8
W19 PR66B 8 D1*** C D1** 8
Y20 PR66A 8 D2*** T D2** 8
w22 PR65B 8 D3*** C D3*** 8
GNDIO GNDIO8 - -
w18 PR65A 8 D4*** T D4** 8
Y23 PR64B 8 D5*** C D5*** 8
AA24 PR64A 8 DB*** T D6*** 8
wa1 PR63B 8 D7/SPIDO*** (¢} D7/SPIDO*** 8
VCCIO VCCIO8 8 VCCIO8 8
V20 PR63A 8 DI/CSSPION*** T DI/CSSPION*** 8
w23 PR62B 8 DOUT/CSON/CSSPITN** c DS oY 8
Y24 PR62A 8 BUSY/SISPI*** T BUSY/SISPI*** 8
V19 RLMO_PLLCAP 3 RLMO_PLLCAP 3
Va1 PR60B 3 RLMO_GDLLC_FB_A (¢} PR65B 3 RLMO_GDLLC_FB_A (¢}
GNDIO GNDIO3 - GNDIO3 -
u19 PR60A 3 RLMO_GDLLT_FB_A/RDQ57 T PR65A 3 RLMO_GDLLT_FB_A T
AA26 PR59B 3 RLMO_GDLLC_IN_A**/RDQ57 C (LVDS)* PR64B 3 RLMO_GDLLC_IN_A c*
Y26 PR59A 3 RLMO_GDLLT_IN_A**/RDQ57 T (LVDS)* PR64A 3 RLMO_GDLLT_IN_A T
Va3 PR58B 3 RLMO_GPLLC_IN_A**/RDQ57 (¢} PR63B 3 RLMO_GPLLC_IN_A (¢}
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LFE2M50E/SE and LFE2M70E/SE Logic Signal Connections: 900 fpBGA
(Cont.)

LFE2M50E/SE LFE2M70E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
AH25 LRC_SQ_VCCOBH1 13 LRC_SQ_VCCOB1 13
AJ25 LRC_SQ_HDOUTN1 13 o] LRC_SQ_HDOUTN1 | 13 C
AH26 LRC_SQ_VCCTX1 13 LRC_SQ_VCCTX1 13
AJ26 LRC_SQ_HDOUTNO 13 o] LRC_SQ_HDOUTNO | 13 C
AK27 LRC_SQ_VCCOBO 13 LRC_SQ_VCCOBO 13
AK26 LRC_SQ_HDOUTPO 13 T LRC_SQ_HDOUTPO | 13 T
AH27 LRC_SQ_VCCTX0 13 LRC_SQ_VCCTX0 13
AJ29 LRC_SQ_HDINNO 13 o] LRC_SQ_HDINNO 13 C
AJ30 LRC_SQ_VCCIBO 13 LRC_SQ_VCCIBO 13
AK29 LRC_SQ_HDINPO 13 T LRC_SQ_HDINPO 13 T
AH30 LRC_SQ_VCCRX0 13 LRC_SQ_VCCRX0 13
AG27 CFG2 8 CFG2 8
AD25 CFG1 8 CFG1 8
AG28 CFGO 8 CFGO 8
AG30 PROGRAMN 8 PROGRAMN 8
AG29 CCLK 8 CCLK 8
AC24 INITN 8 INITN 8
AF27 DONE 8 DONE 8
GNDIO GNDIO8 - GNDIO8 -
AF28 WRITEN*** 8 WRITEN*** 8
AE26 CS1IN*** 8 CSIN*** 8
AB23 CSN*** 8 CSN*** 8
AF29 DO/SPIFASTN*** 8 DO/SPIFASTN*** 8
VCCIO VCCIO8 8 VCCIO8 8
AF30 D1*** 8 D1** 8
AD26 D2*** 8 D2*** 8
AE29 D3*** 8 D3*** 8
GNDIO GNDIO8 - GNDIO8 -
AE30 D4*** 8 D4*** 8
AD29 D5*** 8 D5*** 8
AC25 D6*** 8 D6*** 8
AD30 D7/SPIDO*** 8 D7/SPIDO*** 8
VCCIO VCCIO8 8 VCCIO8 8
AA22 DI/CSSPION*** 8 DI/CSSPION*** 8
AC26 Do 8 DRSO 8
AA23 BUSY/SISPI*** 8 BUSY/SISPI*** 8
AB22 RLMO_PLLCAP 3 RLMO_PLLCAP 3
AC27 PR65B 3 RLMO_GDLLC_FB_A o] PR85B 3 | RLMO_GDLLC_FB_A/RDQ82 C
GNDIO GNDIO3 - GNDIO3 -
AC28 PR65A 3 RLMO_GDLLT_FB_A T PR85A 3 RLMO_GDLLT_FB_A/RDQ82 T
AC29 PR64B 3 RLMO_GDLLC_IN_A** C (LvDS)* PR84B 3 |RLMO_GDLLC_IN_A**/RDQ82| C (LVDS)*
AC30 PR64A 3 RLMO_GDLLT_IN_A** T (LVDS)* PR84A 3 | RLMO_GDLLT_IN_A**/RDQ82 | T (LVDS)*
AB30 PR63B 3 RLMO_GPLLC_IN_A** o] PR83B 3 | RLMO_GPLLC_IN_A**/RDQ82 C
VCCIO VCCIO3 3 VCCIO3 3
AA30 PR63A 3 RLMO_GPLLT_IN_A** T PR83A 3 | RLMO_GPLLT_IN_A**/RDQ82 T
AB29 PR62B 3 RLMO_GPLLC_FB_A C (LvDS)* PR82B 3 RLMO_GPLLC_FB_A/RDQ82 | C (LVDS)*
AB28 PR62A 3 RLMO_GPLLT_FB_A T (LVDS)* PR82A 3 | RLMO_GPLLT_FB_A/RDQS82| T (LVDS)*
GNDIO GNDIO3 - GNDIO3 -
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LFE2M50E/SE and LFE2M70E/SE Logic Signal Connections: 900 fpBGA

(Cont.)
LFE2M50E/SE LFE2M70E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
AF17 GND - GND -
AF25 GND - GND -
AF6 GND - GND -
AJ10 GND - GND -
AJ21 GND - GND -
AJ27 GND - GND -
AJ4 GND - GND -
AK1 GND - GND -
AK13 GND - GND -
AK18 GND - GND -
AK24 GND - GND -
AK30 GND - GND -
AK7 GND - GND -
B10 GND - GND -
B21 GND - GND -
B27 GND - GND -
B4 GND - GND -
D25 GND - GND -
D6 GND - GND -
E14 GND - GND -
E17 GND - GND -
F22 GND - GND -
F27 GND - GND -
F4 GND - GND -
F9 GND - GND -
G12 GND - GND -
G19 GND - GND -
J24 GND - GND -
J7 GND - GND -
K14 GND - GND -
K15 GND - GND -
K16 GND - GND -
K17 GND - GND -
K27 GND - GND -
K4 GND - GND -
L14 GND - GND -
L15 GND - GND -
L16 GND - GND -
L17 GND - GND -
M23 GND - GND -
M8 GND - GND -
N14 GND - GND -
N15 GND - GND -
N16 GND - GND -
N17 GND - GND -
N27 GND - GND -
N4 GND - GND -
P11 GND - GND -
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LFE2M70E/SE and LFE2M100E/SE Logic Signal Connections: 1152 fpBGA
(Cont.)

LFE2M70E/SE LFE2M100E/SE

Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
GNDIO GNDIO5 - GNDIO5 -

AE16 PB42B 5 BDQ42 C PB51B 5 BDQ51 C

AF15 PB44A 5 BDQ42 T PB53A 5 BDQ51 T
VCCIO VCCIO5 5 VCCIO5 5

AD16 PB44B 5 BDQ42 C PB53B 5 BDQ51 C

AK17 PB45A 5 BDQ42 T PB54A 5 BDQ51 T

AH16 PB45B 5 BDQ42 C PB54B 5 BDQ51 C

AN16 PB46A 5 BDQ42 T PB55A 5 BDQ51 T
GNDIO GNDIO5 - GNDIO5 -

AP16 PB46B 5 BDQ42 C PB55B 5 BDQ51 C

AL17 PB47A 5 BDQ51 T PB56A 5 BDQ60 T

AM17 PB47B 5 BDQ51 C PB56B 5 BDQ60 C

AN17 PB48A 5 BDQ51 T PB57A 5 BDQ60 T

AP17 PB48B 5 BDQ51 C PB57B 5 BDQ60 C

AD17 PB49A 5 BDQ51 T PB58A 5 BDQ60 T

AE17 PB49B 5 BDQ51 C PB58B 5 BDQ60 C
VCCIO VCCIO5 5 VCCIO5 5

AL18 PB50A 5 BDQ51 T PB59A 5 BDQ60 T

AM18 PB50B 5 BDQ51 C PB59B 5 BDQ60 C
GNDIO GNDIO5 - GNDIO5 -

AP18 PB51A 5 BDQS51 T PB60A 5 BDQS60 T

AN18 PB51B 5 BDQ51 C PB60B 5 BDQ60 C

AG17 PB52A 5 VREF2_5/BDQ51 T PB61A 5 VREF2_5/BDQ60 T

AJ17 PB52B 5 VREF1_5/BDQ51 C PB61B 5 VREF1_5/BDQ60 C

AF17 PB53A 5 PCLKT5_0/BDQ51 T PB62A 5 PCLKT5_0/BDQ60 T

AH17 PB53B 5 PCLKC5_0/BDQ51 C PB62B 5 PCLKC5_0/BDQ60 C
VCCIO VCCIO5 5 VCCIO5 5
GNDIO GNDIO5 - GNDIO5 -

AF18 PB58A 4 PCLKT4_0/BDQ60 T PB67A 4 PCLKT4_0/BDQ69 T
VCCIO VCCIO4 4 VCCIO4 4

AD18 PB58B 4 PCLKC4_0/BDQ60 C PB67B 4 PCLKC4_0/BDQ69 C

AP19 PB59A 4 VREF2_4/BDQ60 T PB68A 4 VREF2_4/BDQ69 T

AN19 PB59B 4 VREF1_4/BDQ60 C PB68B 4 VREF1_4/BDQ69 Cc

AP20 PB60A 4 BDQS60 T PB69A 4 BDQS69 T
GNDIO GNDIO4 - GNDIO4 -

AM20 PB60B 4 BDQ60 C PB69B 4 BDQ69 C

AN20 PB61A 4 BDQ60 T PB70A 4 BDQ69 T

AM21 PB61B 4 BDQ60 C PB70B 4 BDQ69 C

AG18 PB62A 4 BDQ60 T PB71A 4 BDQ69 T
VCCIO VCCIO4 4 VCCIO4 4

AE18 PB62B 4 BDQ60 C PB71B 4 BDQ69 C

AJ18 PB63A 4 BDQ60 T PB72A 4 BDQ69 T

AH18 PB63B 4 BDQ60 C PB72B 4 BDQ69 C

AK18 PB64A 4 BDQ60 T PB73A 4 BDQ69 T
GNDIO GNDIO4 - GNDIO4 -

AK19 PB64B 4 BDQ60 C PB73B 4 BDQ69 C

AP21 PB65A 4 BDQ69 T PB74A 4 BDQ78 T

AN21 PB65B 4 BDQ69 C PB74B 4 BDQ78 C

AL20 PB66A 4 BDQ69 T PB75A 4 BDQ78 T
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LFE2M70E/SE and LFE2M100E/SE Logic Signal Connections: 1152 fpBGA

(Cont.)

LFE2M70E/SE LFE2M100E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
R21 VCC - vCC -
R22 VCC - vCC -
T14 VCC - vCC -
T21 VCC - vCC -
ut4 VvCC - vCC -
u21 VvCC - vCC -
Vi4 VCC - vCcC -
Va1 VCC - vCcC -
W14 VCC - vCC -
w21 VCC - vCC -
Y13 vCC - vCC -
Y14 vCC - vCC -
Y21 VvCC - vCC -
Y22 vCC - vCC -
c12 VCCIO0 0 VCCIOO0 0
C16 VCCIO0 0 VCCIOO0 0
E14 VCCIO0 0 VCCIO0 0
H12 VCCIO0 0 VCCIO0 0
H16 VCCIO0 0 VCCIO0 0
M14 VCCIO0 0 VCCIO0 0
M15 VCCIO0 0 VCCIO0 0
C19 VCCIO1 1 VCCIO1 1
c23 VCCIO1 1 VCCIO1 1
E21 VCCIO1 1 VCCIO1 1
H19 VCCIO1 1 VCCIO1 1
H23 VCCIO1 1 VCCIO1 1
M20 VCCIO1 1 VCCIO1 1
M21 VCCIO1 1 VCCIO1 1
G32 VCCIO2 2 VCCIO2 2
K28 VCCIO2 2 VCCIO2 2
K32 VCCIO2 2 VCCIO2 2
N27 VCCIO2 2 VCCIO2 2
N32 VCCIO2 2 VCCIO2 2
P23 VCCIO2 2 VCCIO2 2
R23 VCCIO2 2 VCCIO2 2
T27 VCCIO2 2 VCCIO2 2
T32 VCCIO2 2 VCCIO2 2
AA23 VCCIO3 3 VCCIO3 3
AB27 VCCIO3 3 VCCIO3 3
AB32 VCCIO3 3 VCCIO3 3
AE28 VCCIO3 3 VCCIO3 3
AE32 VCCIO3 3 VCCIO3 3
AH32 VCCIO3 3 VCCIO3 3
w27 VCCIO3 3 VCCIO3 3
W32 VCCIO3 3 VCCIO3 3
Y23 VCCIO3 3 VCCIO3 3
AC20 VCCIO4 4 VCCIO4 4
AC21 VCCIO4 4 VCCIO4 4
AG19 VCCIO4 4 VCCIO4 4
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